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POTENTIAI FOR DEVEI,OPMENT OF A TUNA TMUSTRY IN
NORTH !iEST AUSTRALIAN WATERS

J F Robins

Fisheries Department, 108 Adelaitle Terrace
Perth, western Australia

Abstvaet

fnfornation auaiLable on the abundanee of tuna off north uest AustTalia,

gatheyed on surueA s by both ship otd aircraft, is presented in ordev to

identifg opportzmi.ties foz, the eouz,cing of Tan nate?ial for the ,lestern

Auetralian tuna eanning industry. Id.entifieation of the const?aints and

potential for industzy detseLopnent of these ?esources is nade foeus'i'ng on

the area considered most fauouz'able, tApes of oeseels used' fdshing

methods arzd stz,ategies requit'ed for the d.eteLopnent of such resources in

the euent that there i,s sone identi'fied p"ospect of uiable cornnercdal

deuelopnent.

4 .
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was made to a Western Australian Fisheries Inspectors neeting in 1-944.

Fron this report the follo$'ing Points emelge:

( i i  )

nost of the tuna observed had been found broadl-y from North

west Cape to a few niles north of Broome to a distance no

more than 50 miles offshoret

species of tuna identifiecl in this area were northern

bluefin and rnackerel tuna and maybe a further species (not

specified) i

with the information available the peak of the tuna season

occurred. during the winter months (his flights did not

cover tbe area at all times of the year) t

baitfish (herring and hardyheads) occurred in large schools

during March and April;

schools of tuna were seen under conditions which should

render.possibte their capture by both purse seine and

livebait and pole methods ' but Fowler rr'as inclined to

favour the latter method.

(  1 1 1 '

(  iv )

M.v.  r r lsobel"  cru ise

During the period .luly to Decerdcer 1945 the M.v. "Isobe1", chartered by

C.S.I.R investigated the near shore area from !'remantle to King Sound and

return to Geraldton. All tuna were trolled by line and species taken were

yellowfin, northern btuefin. striped tuna and mackerel tuna. No yellowfin

were taken between North west cape and King sound. only 54 tuna were

taken for 240 hoursr trolling witb two lines; 25 in the area from just

south of Shark Bay to North West cape (7 yellowfin, 12 northern bluefin, 2

nackerel tuna' 4 striped tuna) - 102 hours' trollingi 29 trolled in the

area from North west Cape to cape Leveque (16 northern bluefin and 13

mackerel. tuna) - 138 hours' trolling.

( i )

(v)

6 .
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F.v.  "Torbay"  Cru ise

During the period 18 January to 13 March l-971 the F.V. .Torbay", under

charter to Department of Fisheries and wildlife investigated the area from

50 miles west of North west Cape to Dampier Archipelago and offshore to

the edge of the Continental Shelf. A total number of 42 days were worked

during which time 298 schools of tuna were sighted (93 of rnackerel tuna,

155 striped tuna, 9 mixed mackerel and striped tuna, 41 unidenti-fied).

The nunber of tuna trolled was 17 (12 mackerel tuna, 2 striped tuna, 2

yellor.rfin and l- northern bluefin).

Aeria1 spotting

Durj.ng the period August l-973 to August 1974 the Department of Fj-sheries

and Wildlife undertook aerial spotting surveys mainly in continental shelf

waters in the area fron Fremantle to Admiralty culf. The xesults of this

survey were cor[cined with the survey undertaken from 1966 to 1969 and

presented by Robins (1975a) .

A total of 3,636 schools of tuna were sighted during these two surveys.

For the purpose of analysis of data the coastline was divided into five

areas, viz., wyndham to Broome (Area A), Broome to Port Hedland (Area B),

Port Hedland to Onslow (Area C), Onslow to carnarvon (Area D), Carnarvon

to I'renantle (Area E). The nuy0ler of schools sighted per "effective hour"

f lown in  each area for  the year  was 7.45 ( in  A ' ) ,  5 .47 ( in  B) ,  11.62 ( in

c ) ,  6 . 1 9  ( i n  D )  a n d  1 . 2 4  ( i n  E ) .

Further, the scbools were categorised by size and fish size vrithin the

school. The divisions within each category were smal1, medium and large.

A small school contained less than 5 tonnes of fish, a medium school

contained between 5 and 1O tonnes, and a large school contained greater

than 10 tonnes. A small fish weighed less than 7kg, a mediun fish between

7kg anal 18kg and a large fish weighed greater than 18k9. The sizes of the

schools j-n each category expressed as a percentage $'ere: small (67.88),

meal ium (22-6t ) ,  large (9.6t ) .  F ish s izes wi th in the schools  were:  smal l

(451) ,  net l ium (51- t ) ,  larqe (4t ) .

The critical question of species composition of the schools could not be

given with any precision. Horrever, a subjective assessment based mainly

on fish size composition of the schools and a knowledge of the biology of

8 .
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During the period l-1 July to 27 JuLy L9'17 an observer from the Department

of Fisheries antl wildlife accompanied the w A Museum on whale spotting

flights in the shark Bay and offshore area. During this period a total of

356+ schools of tuna, and 627+ bait schools hrere sighted. It was

estimated that a fairly large proportion of these schools were either

small or rnediurn sized schools and the size of the fish rrithin the schools
'ranged between 11 and 13 kg and that they rrere composed of both yetlor{fin

.and northern bluefin tuna.

F.v.  "Al t rev"

The F.V. "Altrev", under charter to Department of Fisheries and Wildlife,

undertook three cruises to investigate the tuna potential in Shark Bay.

The dates of the cruises were from:-

17 May to 6 July L9?8;

18 July to 31 .July 1-978; and

3 August to 7 septenber 1978.

Results from cruises r -

(a) Investigations throughout shark Bay yielded 266 yellowfin

(av.wt .  17.3k9)  and 677 nor thern b luef in  (av.wt .  11.3k9)  f ron 32 days

(b) Areas investigated were:

( i i )

western Ground for three d.ays resulting in a catch of 13

northern bluefin, 1 yello!'/fin and 1 striped tuna. Six

small schools of striped tuna were sightedt

west Peron area for one day from cape Peron to

Dampie! Reef. No fish were taken but 1 small school of

striped tuna was sighted i

Denham Sound area for three days resulting in a

( a )

(b)

( c )

( i )

( i i i )

1-0.
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F \ t  t rF r^n f  i  a r  t r

During the period 22 APril to 19 June 1979, the F.v. "Frontier", operating

privately with assistance from the Department of Fisheries and wilallife

investigated the area from Albany to Broome. The "Frontier" was a large

(6Om) American super purse seiner and used a net with a 98 fathoms fishing

alepth. This net ra'as unsatisfactory for use in continenta] shelf waters

and ,the Department lent its purse seine (with a specified depth of 23.5

fathoms ' but which actually fished deeper) to the seiner'

During the period 31 May 1980 to 5 Decenber 1980 the F'V' "Helen tr!" was

chartered by the Department of Fisheries and wildlife to investigate

livebait potential along the west coast. one test fishing exercise using

tivebait (anchovies and small herring) resulted in a catch of 3.5 tonnes

of striped tuna in three hours by two polers near Darnpier Reef, Shark Bay'

F.V.  "Kerr isma"

In JuIy 1985 the F.v. "Kerrisma", operating privately, investigated an

area near the northern entrance to Shark Bay. Large schools of 4-6kg

northern bluefin were rePorted off guobba Point on July 14' estimated at

many hundreds of tonnes. on 24 July an estimated 8oo tonnes were recorded

in a feeding frenzy near Darwin Reef. The fish taken by jig averagetl

5.4kg in weight. Because of his apparent ina-bi-tity to capture a large

quantity of these fish by poling (with dead bait) and trolling' the

skipper suggested that either gillnetting or a shallow-fishing purse seine

net  be t r ied.

of all the surveys carried out in w.A. waters the aerial surveys come

closest to a "xesource appraisal" survey. However aerial surveys lack the

critical information on species composition of schools sighted' In an

atternpt to overcome this problem dual surveys by air and sea \r'ere carried

o u t i n 1 9 6 7 b y F . v . ' ' E s t e l l e s t a r ' ' a n d i n 1 9 7 3 - 7 4 b y F . v . ' . w e s t e r n s t a r ' ' .

on both occasions species composition and abundance could not be

determined.

! 2 -
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of time, but on rnany occasions fish become "dodlge" and move ailray from

the ves sel .

The use of water sprays can frequentl-y induce the tuna to bl-te more

freely. This nethod of fishing, depending on vessel size and

sophistication, is relatively cheap, when cotnpared to the

capitalisation and running costs of a purse seinj-ng operation.

Live bait studies by the Fisheries Department (unpublished data) shovt

that there are live bait resources along the north west coast,

especially good in the shark Bay region, which can be used in the

live bait and pole nethod of ftshing. Both small herrings and

anchovy are available.

Deaal bait and pole fj-shing for tuna in Shark Bay has been carried out

successfully on yellowfin and northern bluefin, and the livebait and

pole nethod has also been successfully demonstxated in the capture of

skipj ack.

(3)  Gi l lnet t ing

Gillnet test fishing for skipjack has occurred off the south east

victorian coast and gillnetting for northern bluefin by Taiwanese off

northern Australia was a common method until recently.

Successful- captule of skipjack by gillnets was demonstrated off the

s.E.  coast  of  v ic tor ia  in  the ear ly  1950rs (Temple,  1963(a)  (b))  '  but

for various reasons was not develoPed further. The Taiwanese

gillnetters operating within the Australian Fishing zone off northetn

Australia captured northern bluefin as a significant part of their

total catch. This fishing has now ceased off Austtalia.

The annual tonnages taken ranged between 410 tonnes in 1975 to about

4,770 tonnes Ln !977. The average length of net used by the

Taiwanese increased from about 8.2kttl (1980) to 13.5krn (1984) and sone

vessels used up to 18km of net (Lyle & Read, 1985).

These nets nere made of nultifilanent nylon with mesh sizes
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Handlining has also been tried, for example in Shark Bay and wide off

the Queensland north coast by the Japanese.

This is generally considered a sonrewhat crude method of tuna capture

but operates quite well in shark Bay, mainly because of the northern

bluefin's feedj-ng behaviour. The tuna follow the trawlers, feeding

on fish which escape through the meshes of the trawl net and trash

fish which is discarded over the ship's si-de by the trah'ler's crew

when sorting a catch of prawns from a trawl-

In sunnary. but bearing in mind that one of the objectives of this report

is to identify opportunities for the sourcing of raw material for the

western Australia canning industry which requires large vohme of product '

it is clear that the only two fi.shing methods lthich could sati-sfy this

volurne requirement are purse seininq and,/or pole and line fishing using

live and dead bait.

CONSTRATNTS

Desired species

From the evidence gathered by both exploratory survey r/essels and

observations of schools of tuna frotn the air. it apPears that the area

from North l,lest cape to the north is dominated by skipjack (small size) '

yellowfin (small size) and mackerel tuna (not a marketable tuna) ' on the

other hand it has been shown that there is a resource wi'thin shark Bay' of

both ),el1o\,rfin and. northern bluefin, of i-deal size, which could be

exploited for the canning market- StriPed tuna of a size accePtable for

canning (ie. 4kg) also occur in this area and it has been demonstrated

that they can be caught by the l ivebait and pole method of f ishing

The sizes of the northern bluefin caught in Shark Bay range from 72cm ta

ll"Bcn vrith a modal value of 93cm. weights range from 6kg to 25'5kg with a

moda l  va lue  o f  12 .5k9 .

T h e s i z e s o f t h e y e l i o w f i n r a n g e f r o m S 6 c m t o l 4 l c m w i t h a m o d a ] - v a l u e o f

95cm. Weights range from 72kq ta 59kg with a modal value of 1Bk9'

1 6 .
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A purse seiner  is

spotter plane.

vessels .

helped immeasurably to

This observatlon also

f ind fish by

. F h l  i  a c  + ^

the assistance of a

livebait and pole

(b ) The only docurnented accounts of

dead bait and pole fishing in the northern area are those of F.v. "Altrev"

(under charter to investigate live or dead bait and poling for tuna in

Shark Bay in 19?8) and F.V. "Spunky" (rock lobster boat) in 1978' During

56 days of investigation ' F.V. "Altrev" caught 20 tonnes of northern

bluefin and yellowfin, whilst F.V. "Spunky" caught 20 tonnes of northern

bluef in ,  us ing dead bai t  and pole,  in  15 daysr  f ish ing.

Livebait schools are abundant in shark Bay and are available for at least

6 months of the year (from February to August). The oily herring is the

most abundant species but another species present, the southern anchovy,

is  a bet ter  l ivebai t .

The th'o main constraints related to the fishing operation would be:-

Even thouqh it has been stated quite

is extremely shy of hook and lure,

bluefin frequenting shark BaY can

successfu l ly .

f i \

(  i i )

frequently that the northern bluefin

the older age groups of northern

be cauqht by this method quite

speed data for Broome, Port

Geraldton and bY apPl!' ing a

Rob ins ,  1975a)  was ab le  to

days" per month for each of

the irregular procurement of livebait due to wind anC tide

conditi"ons (dead bait could be readily substituted if needed in

a small-sized operation) i and

the somern'hat crude technique of dead bait fishing-

Refinement of f j-shing technique I which would include the use of overside

sprays, vtould. probably improve the catches significantly'

white (1978) analysecl all 9am and 3pm wind

Hedland, Karratha. LeaLmonth, Carnarvon and

"sighting efficiency" factor (derived frorn

calculat-e the number of "effective sighting

1 8 .
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( 3 )

( 4 )

From analysis of data, heltl by the Fisheries Department, it j-s shown tbat

the southern section of shark Bay is dominated by schools of large

northern bluefin tuna ' the nj-ddle ground has about equal quantities of

both northern bluefin and yellowfin whilst the area between Koks Island

and Point Quobba is dominated by yellowfin; targeting on one particular

species is not an important factor.

I{hen fishing for tuna the following aicls to fishing are considered

essential or desirable

Aerial spotting. Aerial spotting for schools of tuna is

considered to be mandatory in the initial stages of development'

satelli-te ifiagery. satellite imagery information on sea surface

temperatures antl eddy systems in the region will become more

inportant as the fishery develops.

suitable radar.

sonar. A sonar system which helps to determine fish school size

anal tlePth Position.

CONCLUSIONS

Analysis of catch results fron all surveys indicates that shark

Bay and environs is nost likely to produce tuna iNnediatel-y for

use by the canning indlustry. This area holds poPulations of

good sj,zed northern bluefin anal yellowfin tuna which are readily

accessible and vulnerable to the pole and line method of

fishing.

It is very doubtful that purse seininq for tuna r'{ithin Shark Bay

is feasible, but will Probably be used in deePer waters outside

shark Bay as the fishery develoPs.

The fishing season in shark Bay should extend, at least, from

April to Septenber.

( 1 )

( 2 j

( 2 )

( 1 )

2 0 .
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TABLE 1(a) SUMMARY OF CATCH RESULTS - BY MONTH

WESTERN STARI AUC 1973 - AUC 1974 (EXCLUDI

Purse  se ine  ne t  sho t  12  t imes dur ing  survey '

2 trial shots! 7 foul shotsi 2 shots caught small

( i )  mackere l  tuna,  ( j i )  sk ip jack  or  s t r iped  tuna i

quantity of
1 rrdryrr shot.

SPECIES TROLLED
Hours No. of

Month/Yr Area Steamed/ Days School s Mackerel

Trol I ed Sighted Tuna
Southern Northern Yel I owfin Skipjack

Bl uefi n Bl uefi n

ffi 1 o 1 o o

B 40.0
122 .5

4 . 5

3  1 2
1 1  5 4

1 0

4

0

2
4

0

0
0
0

0
0

f f i o  2  o  1  o

ffi o 16 o 1 4

lr"ii'- e rri.so 13 
-J3 

o 13 o o 3

143.84  1r t

ffil 
't I 15 78

2 0 . 5  2
2 1 3 . 8 4  2 4

B
c
D

34.50  3  22
15.25 2 25

3 8 . 2 s  4  2
1 5 . 0 0  2  0

9

. 2

0
0
0

0
0
0

33
25
3
0

5

1

0

B

D

1 7  . 7 5
25.58
96.00
20.33

3

3

1 7

20
0

1
1 0
21

0
0
0

0
0
0
0

0
5

1
1

2

6

TOTALS 1,5s7.34 162 443 103 36 8 118 250

Note:

2 2 -
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TABLE 2

Year
1983 L984

Month

No. vessers No.  vessels
landingkq landing kq

feb

March

uay

June

July

August

Nov

Dec

NF

NF

6  , 4 O 5

2 L , A 9 3

L b .  z ) )

3A ,962

4 0 , 2 4 i

556

NF

NF

NF**

NF

NA'

NA

NF

NF

NF

NF

NF

NF

1

1 6

I

L 7

lat

1 9

1 3

NF

NF

6 9 3

1 n  1 r o

2  t 7 7 7

1 5 , 8 6 4

20,264

63 ,069

r '7 ,443

4 , 2 9 r

NF

NF

1 3 4 , 0 3 1 L 3 4  , 9 3 4

Not Available
No Fishing

2 4 .
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